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Laparoscopic Appendicectomy: The Ideal 
Procedure for Laparoscopic Skill Training for
Surgical Registrars
Mahadevan D. Tata, Ranjit Singh, Azrina A. Bakar, Paul Selvindoss, Kandasami P., Ramesh Gurunathan,
Department of Surgery, Tuanku Ja’afar Hospital, Seremban, Negeri Sembilan, Malaysia.
OBJECTIVE: Appendicectomy is a very common surgical procedure performed by registrars. It is mainly
carried out by surgical registrars as an open procedure in many government hospitals. We aimed to evalu-
ate laparoscopic appendicectomy as a laparoscopic training skill in a clinical setting for our registrars.
METHODS: A retrospective analysis of all attempted laparoscopic appendicectomies over 12 months by
experienced surgeons and registrars was done. Factors evaluated were operating time, conversion rate,
postoperative hospital stay, morbidity and mortality.
RESULTS: There was no statistically significant difference in operating time for surgeons and registrars
(mean, 53 minutes vs. 60 minutes), conversion rate (10% vs. 11%). Mean hospital stay for patients operated
on by surgeons was 3.1 days and 3.2 days for registrars. Morbidity was equal with both surgeons and registrars.
CONCLUSION: We conclude that laparoscopic appendicectomy is a safe laparoscopic training tool for
registrars with basic laparoscopic knowledge who have had a proper apprenticeship, and can be done in a
clinical setting. [Asian J Surg 2008;31(2):55–8]
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Introduction
Laparoscopic surgery has evolved tremendously over the
past two decades. Large numbers of complex surgical pro-
cedures which were performed as open surgery in the past
are now being done laparoscopically. Due to this change,
surgical registrars need to improve their skills in both open
and laparoscopic surgery. Given the increasing number 
of patients in government hospitals and a busy schedule,
training in surgery is sometimes affected. We feel that
laparoscopic appendicectomy is a good training tool for
our surgical registrars to improve their laparoscopic skills.
Laparoscopic cholecystectomy is an excellent training
operation1 but it may not be suitable for surgical regis-
trars. Appendicectomy makes up a large component of
the surgical procedures performed by registrars in our
hospitals. This study aimed to evaluate laparoscopic pro-
ficiency by measuring operating time, conversion rate,
postoperative hospital stay and morbidities.
Materials and methods
This study was conducted after retrospectively reviewing
all records of adult patients who underwent laparoscopic
surgery for suspected appendicectomy during a 12-month
period. The three registrars included in this study had
much experience in open appendicectomy over 4 years
and had each assisted in more than 40 laparoscopic sur-
geries. Consultants with experience in laparoscopic surgery
were used as the standard for comparison. Registrars were
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analysed, comparing their skills between the first 6 months
of their experience and the second 6 months. The regis-
trars were supervised by an experienced surgeon during
the first half of their experience and were unsupervised
during the second half. Data included were operating time,
conversion rate, postoperative hospital stay, morbidity
and mortality.
Registrars were designated according to an on-call rota
and cases were also done after hours. Laparoscopic appen-
dicectomy was done using the standard technique, using
three trocars, 10 mm for the subumbilical incision and
two 5-mm trocars at the midsuprapubic and left iliac fossa
region. Appendicectomy was done using hook electrocoag-
ulation, the mesoappendix was dissected and the base lig-
ated with an endoscopic loop. The appendix was delivered
through the subumbilical trocar.
Statistical analysis was done using the χ2 test for con-
version rate and operating time. All p values < 0.05 were
considered significant.
Results
In the period from January 2006 to January 2007, a total of
200 laparoscopic appendicectomies were performed in our
hospital. The three registrars carried out 115 of these cases.
The mean age of the patients was 27 years. The three regis-
trars involved had more than 4 years of surgical experience.
The mean operating time of the surgeons was 53 minutes.
The mean operating time for the three registrars during the
supervised period was 60 minutes and the mean operating
time during the unsupervised period was 56.7 minutes
(Figure). There was a reduction in operating time for the
registrars between the supervised and unsupervised periods
which was statistically significant (p < 0.005) (Table 1).
The difference in time could be contributed to by the ini-
tial experience of these registrars in taking time to insert
trocars, identify the appendix and dissect the appendix
during the supervised period. The only previous laparo-
scopic skills that these registrars had were assisting in
laparoscopic cholecystectomy. The operating time of
these registrars was almost similar to that of the surgeons
during the second half of their experience. During the
study period, the conversion rate for the first half of the
study for the registrars was 8% and the second half was
10%. This can be explained by the more complex cases
(perforated appendix) that were managed by the registrars
during the second half of their experience. Registrars were
allowed to proceed with more complex cases in the second
half as we felt that they had gained the confidence and
competency to perform the operations. In the first half,
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Figure. Chart showing operating time for each consecutive case by registrar during the supervised (S) and unsupervised (US) periods
compared with the operating time of surgeons performing laparoscopic appendicectomy.
they were only allowed to perform procedures for acute
appendicitis. However, the difference in conversion rates
was not statistically significant (p = 0.514). There was no
statistically significant difference in the overall conversion
rates between the surgeons and registrars, which were 5%
and 9.2%, respectively (Table 2). The mean hospital stay was
3.2 days for the registrars and 3.1 days for the surgeons,
again showing no statistically significant difference. Com-
plications occurred in 10 patients (9.5%), which included
surgical site infections (grade 1), a superficial wall abscess,
an intra-abdominal abscess, postoperative ileus and fever.
There was no statistically significant difference between
the complication rate of the surgeons and registrars.
Discussion
Appendicectomy is the most common emergency surgery
done by surgical registrars during their training period.
We have shown that the registrars can be trained in laparo-
scopic appendicectomy with equally good results compared
to experienced surgeons. Laparoscopic appendicectomy
has been accepted as a well established treatment for acute
appendicitis.2–4 Appendicectomy is done independently
by registrars in our hospital and laparoscopic appendicec-
tomy becomes feasible if they have gained laparoscopic
training.
There is concern that in the era of laparoscopic surgery,
trainees may have less experience in open surgery. Although
laparoscopic appendicectomy is the method of choice 
in uncomplicated appendicitis, training in laparoscopic
appendicectomy is not an integral part of most basic surgi-
cal training programs.5 Scott-Conner et al6 were the first
to publish a study of laparoscopic appendicectomy in which
residents participated as surgeons in animal models before
the skills were used in clinical practice.
Laparoscopic appendicectomy was implemented in
our hospital by a consultant surgeon and has so far become
the method of choice for adult patients with suspected
appendicitis. Our surgical registrars undergo a basic surgi-
cal skills training course during their training, which
includes an introduction to laparoscopic surgery. This is
where they obtain their basic skills in laparoscopic surgery.
We feel that experience in laparoscopic surgery can be gained
in an apprenticeship through clinical practice. Therapeu-
tic laparoscopy is not an easy technique to learn, and it is
advisable for inexperienced surgeons to begin with appen-
dicectomies.7 Our registrars had vast experience in open
appendicectomy and had assisted in laparoscopic proce-
dures such as cholecystectomy and hernia repair. The reg-
istrars had basic knowledge in laparoscopic surgery and
had at least dissected the gallbladder from its bed laparo-
scopically before embarking on laparoscopic appendicec-
tomy. The time taken by our registrars to perform the
surgery was almost equal to that taken by the surgeons
during the unsupervised period, showing an improve-
ment compared to the supervised period. The conversion
rate during the unsupervised period was higher when
combining the three registrars due to the more difficult
cases that were being handled, such as perforated appen-
dix. This is in contrast to a study done by Liu et al8 where
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Table 1. Operative results of three registrars
Supervised period Unsupervised period p
Mean operative time (min) 60 56.7 < 0.005
Conversion rate 4 6 0.514
Mean postoperative stay (d) 3.1 3.3 0.632
Postoperative complications 4 6 0.606
Table 2. Comparison of the operative results of registrars with that of surgeons
Registrars Surgeons p
Mean operative time (min) 60 53 0.272
Conversion rate (%) 9.5 5 0.07
Mean postoperative hospital stay (d) 3.2 3.1 0.103
Postoperative complications 10 6 0.223
acute perforated appendix and periappendicular abscess
were principal factors in the decision to convert.
We also took length of hospital stay as an indicator to
measure laparoscopic proficiency.9 There was no difference
between the surgeons and the registrars as shown in our
study. Shabtai et al10 also showed similar results between
senior and junior residents. Our study showed almost sim-
ilar operating times to a study by Bouillot et al,11 who had
a mean operating time of 60 minutes for inexperienced
surgeons and 50 minutes for surgeons with previous expe-
rience in laparoscopic surgery. Other studies have shown
that operating time can be shortened with experience.12,13
We found no statistically significant difference in terms
of complications between the surgeons and the registrars
as was found in a study by Carrasco-Prats and Soria Aledo.14
There were no mortalities in our study. Postoperative hos-
pital stay was also similar in both the surgeon and regis-
trar groups and was about 3 days, as compared to another
study by Mutter et al15 where postoperative hospital stay
was 4–5 days.
Our study has shown that laparoscopic appendicec-
tomy is a safe laparoscopic training tool for surgical reg-
istrars who have had adequate surgical exposure. As for
training purposes, in addition to the period of supervision
for this procedure, the number of cases performed was also
of significance in achieving adequate training. This can
be accomplished with a basic knowledge of laparoscopic
surgery and by proper guidance, which can be done in a
clinical setting.
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